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Abstract—This paper will present the model construction of 
Mont Saint-Michel by ARTELIA consultant and operating 
tests performed by CETMEF in the recent months. It is part of 
the project running since 1996 that aims to restore the 
maritime character of Mont Saint-Michel and to recover 
around it a natural environment regularly flooded by tides. A 
serie of tests has been operated by CETMEF and are presented 
in this paper. These tests concern the calculation of the volume 
of flushing, the study of the influence of the ground level of the 




The Bay of Mont-Saint-Michel suffered an estimated 1 
million m3/year sedimentation which induces the gradual 
disappearance of sea landscape bay. The restoration of the 
maritime character of Mont Saint-Michel gave rise to a 
series of hydro-sedimentary studies conducted between 1997 
and 1999 by ARTELIA consultant. The goal was to restore 
and maintain around Mont Saint-Michel an environment 
bathed by the sea and naturally maintained by the rivers. In 
this context, the Syndicat Mixte “Baie du Mont-Saint-
Michel” wishes to have new tools to understand the 
consequences and to issue a technical opinion on the project 
which includes the construction of a new dam on the 
Couesnon river and the restructuring of the dike-road which 
provides access to the Mont Saint-Michel. It is through this 
project that the hydro-sedimentary numerical model was 
developed by ARTELIA consultant from 2008 to 2010. The 
model consists of around 30,000 nodes of calculation, 
includes large and small bay of the Mont Saint-Michel, the 
Couesnon river and dam, and is composed of sandy-mud 
mixture that lies around the Mont Saint-Michel. Since 2011 
CETMEF uses and implements the model to answer 
questions of the Syndicat Mixte and the committee of 
experts that advises the owner of the works. 
II. CONSTRUCTION OF THE MODEL BY ARTELIA 
The project to restore the maritime character of Mont 
Saint-Michel aims to recover around it a natural environment 
regularly flooded by tides. 
Several hydro-sedimentary studies were conducted 
between 1996 and 2001 to develop the project which is now 
in its final phase of construction. Since the beginning of the 
project, CETMEF provides technical assistance on hydro-
sedimentary issues to the Mission of Mont Saint-Michel of 
the “Direction Départementale de l’Equipement de la 
Manche”. 
In 2006, a protocol specified the terms of the partnership 
between the French government and Syndicat Mixte “Baie 
du Mont-Saint-Michel” on the basis of support to the 
Syndicat Mixte, owner of the project. In this context, 
CETMEF is responsible for leading a Scientific Committee. 
During its first sessions, the Scientific Committee 
advised the Syndicat Mixte to develop a numerical model to 
optimize its choices in terms of hydro-sedimentary point of 
view. 
ARTELIA consultant was selected for the development 
of the numerical model. This is based on the hydro-
sedimentary chain calculations with TELEMAC coupled to 
the specific module of sediment transport and evolution 
SISYPHE. This hydro-sedimentary model was developed 
between 2008 and 2010. 
The model was then transferred to the Syndicat Mixte, 
which now relies on CETMEF to implement the model at the 
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The project of restoration of the maritime character of 
Mont Saint-Michel consists of: 
• The construction of a dam on the Couesnon with 8 
gates that are operated with the aim of making 
flushing flow, 
• Digging both channels to regulate the flow of the 
Couesnon: East and West channels of the Mont 
Saint-Michel, 
• Construction of a sharing weir between these two 
channels to ensure that the flow is well shared. to 
the Mount, 
• The removal of the dike-road that allows today the 
arrival at the foot of the Mont, and its replacement 
by a gateway on piles, 
• The creation of an embankment at the foot of Mont 
Saint-Michel for the arrival of the gateway. 
The hydro-sedimentary model that was built reproduces 
all these elements of the project.  
The choice was made to model a relatively wide area; 
with a maritim border away from the edge of the small bay, 
which connects Cancale to Granville. Thus the relatively 
mobile seabed is far away from the place where the 
boundary conditions are applied.  
The boundary conditions are: 
• Maritime boundary: water levels and velocities 
deduced from a larger model of the Channel sea; 
• Rivers Sée, Sélune and Couesnon: respective rivers 
flows; 
• Couesnon dam: implementation of a law for 
conveyance, function of upstream and downstream 
water levels. 
Fig. 1 shows the extent of the model with the location of 
the different boundary conditions. 
 
Figure 1.  Extent of hydro-sedimentary model of Mont Saint-Michel 
Bathymetric and topographic data are derived from 
different sources and dates. However, the strategy was to 
retain only two different bathymetric models, one from 1997 
and the other from 2007, which only differ in area of the 
small bay. 
Fig. 2 shows the different bathymetric data used to build 
the model. 
This section presents the construction phase of the model 
produced by ARTELIA: topographic and hydrodynamic 
data, the choices that have underpinned the construction of 
the model and the results in terms of bathymetry and mesh. 
 
 
Figure 2.  Topographic and bathymetric data available  
A single mesh was applied to the bathymetry in 1997 and 
2007, the latter providing the best possible results of 




Figure 3.  Overview of the mesh of Mont Saint-Michel model 
Thereafter, a mesh less fitting to the existing bathymetry 
was done for the operational testing model.  
The model mesh for operational testing has about 30,000 
nodes.  
Fig. 3 presents an overview of the mesh for the operating 
tests.  
 
116




